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(54) LIQUID CRYSTAL DISPLAY PANEL AND MANUFACTURE THEREOF 
(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal pane! manufactured by an improved drop 
ping injection method. 

SOLUTION: This panel has a first transparent 
substrate 40, a second transparent substrate 50 
opposed to the first transparent substrate 40, 
an annular seal part 60 forming a frame shape 
surrounding a display area 30a and forming a 
flat space 61 sticking the first transparent 
substrate 40 and the second substrate 50 and 
hermetically sealed between both substrates, 
granular spacers 72 dispersed in the flat space 
61 and liquid crystal sealed in the flat space 
61. The granular spacers 72 are constituted so 
as to hardly scratch oriented films 44, 50 in 
such manner that they are in non-adhesion 
states to both of the first transparent 
substrate 40 and the second transparent 
substrate 50 and they are rolled in case of a 
precision positioning. 
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[ if ^ 13 SI <9S§ H J3£&i: . 
fif? 1 (Fy&ZfiWfi. b tfft-th % 2 cDm B M&&. b , 

I 2 ] ; i&£m<r> N I A i 0 t Mfc-f 5 1 

/l^j^fifcL/Cft 1 ?, to. MfcLTftSJSl^a^S 

[ It^JS 4 ] fS B B B <75 N I oisv ^m-jjn^-f t 
itlc}t# UT , Kt^J^^— ■yrtfiW.uB^'I.Zft®. l,tzW$. 
Z^-^frnm£ ! B2:&fc-t&Z-&k . 
iai«^^-^«ffS B B B ^ - ffitr^W x- 

)URtfBfS. LTft 9. 1^- ?S B B B ^N I <££ 0 ftVjSS 
tcjofK LTft-fe-LfSIS i <7)53 B J!^iw:ii^;ft F"f SXil 

[ if 5 ] SE-hVON I o J: 0 ^iSjKlciP^-f 5 1 



tcjna UT ft •£> IB 1 ^SB^S-h^ntTT hJM'c 
iSAoN I ,£<fc *5 v ^fflE^lm^ L T ft 9 , JJES&R.* ' 

mzmmz ***«ui -£t?bt£ iifc±isK 

#7 ^— "9"^ hSTSb B B ^ f£M 1 C0a^^<0^^Ri*fi^fi£ 

iJ^^^X^i:. 

B B B^F^°^^<^»5t^"'S<, 

6 1 m n 1 ax <o wv viajgc sn^-r & t 

/l^PA^* L T ft 5 JS 1 <7)S H J^-h^ST-f 5 X^ 
BBSS r a£l^lM<7) 7 1> C ?& 9 JTfo lz mt- L T {4 

9-^Sr«B B Br^fiS^-5X^t . 

CjnaUT ft 4^ 1 0^ B JS}£-h^aST-f i>X3ii: . 
^b b c7)N I O'iSW&KCSn&UTft 9 . ±f£?i«^ 
9-^JKA*<«T $ tLfc JJEJS 1 <7)^ B J^^ . ^ 

-v-cox 0 ^zicK^zmm^^h^zm^w^^^ 

SrF3*LfcJJ3S«^^— f 7)-t5c?SB B B?:f^ 1 ^jt B j33£ 
^^il^tcSti* $ 5 Xrl t 

HBSKS:»ia'^*>-^4 i:ftCcf^2c753 B HS«2rB£(fil^ 
co 7 1* y o 2rft U T fil^^tf * x 

[ if* il 8 ] ?S B B B ^) N I*.i0 Hffv ^iSJSCJnSfe-f 6 1 
ittcJSJ^ L T , &«C0X^— •^■* i ?EB B B4 , l^Sfc L*_¥*-1£ 

jga^N i ,#,«t osv^ajs^sosftLTft o > ±se&«^ 
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[00 0 1 ] 

o TKit? ixfcSA^'<*/fcRtf8^ £ft^*STF&A 
[0 0 0 2] 

K) _b|£Srai^I £ J* A "9" S X£*f Ai£#^ < ffiffl $ itT ^ 
Jh-ofz. 

t a-^S^S^r*ia^i±T?SB B B2r^At'l> 

[00 04] H 9 (4, tfcSfW^T&ASH- SfKAaS^ 
A B ^/^SI^£rSt, BH(A), (B) C 

Sti^t, — tf>3B98&Kl OCCULT. tSSS&tf;* 

-r*. mai-ri>^B B B<7)j£^h^c tt«^^-iM 1 

s B B JgTto, 1 4te. ?ST$^?SB B BT-S)i>. 
[ 0 0 0 5 3 »v^-C. HH ( E ) fcSrT J: 5 fc„ 

t\ X^— ^ 1 5 £S^T . (rIHI ( F ) IZjjk-tJ: o 
ft. HET(G) CCTjrf cfc^C. AMiE^J: ^TJDEL. 
LT\ S^SSi OrB^^TSruiS-trT. HI 0 



lzi*t£ o ^ B J*S 1 0O{wg^-trHO^-7 1 
7£^ 5 Jffi^l 2£0V — ? 1 {£E h ib*£t £ 

W^SMrkh^TM I 6 2: fx o ( rjE ( H ) ) , 
[0006] 

&A*£^i a J£ H B B^^N**yUoeJt*£C X KIT 

CD 129 (B) tZTjk-tXo^. 3a^«K10OEHlKl 
9±C=a«^— 9"1 l^gfto^, Kl*lBtl9<0 

[0 007 ]© ?w^x^-^ 1 1 1 0 tctg 

TJ: o t;. a*t^-^— "9" 1 1 £*IEfaS?2 0 SrJSO , Ici^j 
120 tziifs^v^coa 0 iS 2 1 ^S{*T L 4 d . ^ 

ffi* C * 0 « 2 1 aVErtUK 2 0 L 

® . m&com^mu 1 2 1« lt arr lt v ^ 

ft^v\ ZzntzZb, #C ffil6]JK2 0<^^?£b b b^ 

Hll*. 2 5{±, ^B^^^^^fiT^O. 7>c^ 
3&«M«S<fCV^«{fl[-CftS. 2 614, aafcUfcSWi^) 
JKfl-C*>*. ^B a B^®5I^{4. *4i*qiSS/iTV^4 
a5{52 5Tis:. ffiO^HcJt^T±#L. 

l J: 0 v ^ (7) k ^ S c Jftwf ft-H" . iKAtiifcfctt* 5 

•5tC s ^BO^'l/f'/Ub^CCt-^^'T- a h . ffiAfcr:-'^ 
*;Wl*oTi4. ^ig»B#^V^T, Jgj^OtPtfciro 
EP^>. ?gB B B^SSTL^a5{5k. ?SB B B^*KtiL 

[0008] © i9 (A)M(D) ^ti^:. 

i a ^ o 3 ^-rix^^-^- com 

B»:f^<L y»7»J*7>fh ; £-HOfNl 



[0010] 

[ m& £fi?i£-f 4 r>aotO=g ] It^Ji 1 <0$t a M!>± - m 1 
£Mt , sl^ff«rffltrf£#r£LT& *),imi com 

commsm.m/m 2 com G ^mmcom^z^mm^MX'± 

[0011] m**M2<D$?,B%l±. ?£ B V0N I jSJ: 0 JK^ 

;U3B#*®J5£ LT & 4 ^ 1 O^-^S^Jh^flaT-f § Xil 

4X?Ii: ^^-T-i>«fiS;i: LfcL7tk<TC£>4. 
[0012] If^iISO^jj, ?£ H B H <7)N I 0 «V> 
&j£tz1jng&t& 1 ftlC^Jf LT . ft^^-^fSA 

/U«* s »j£LT* , 5, JLo. iraS»LTft6*l<0fS^I 
•SfufcJJEIIS 1 waK»KJ:tJIS20Si?«HE*Mfa* 

[ 00 1 3 2 lf*il40%BJ{i, ® B a B <7)N I 0 iSv> 
aflEfcfinJBrf-ft t mzMft LT . SttO^^— <f # { ?S B a a 

f£^7,^-+hfrifc?£ B a B £ . m&mi&ZmitWVicoS/— 
/l&ififfi&LXjhl . fio. S£ H B B <0N I hJ: O^v^SjK 
CSnf&LT $> 4±ffi£5 1 <7)3S B J^±(cST-r4X^ 

4XSi zr^-f-Sfll^t Lfci><7)T£>4. 
[0014] IMJfllSOJWHi. JKJKON I jfij: 9 
ffl^tcjlDiR-r 4 1 LT s tfctt*)*'*— f #*ffift 

(C3D^UT$>l>^1^2 B ^SM±ic:ttrF-r4X§i: . fflt 
H B B ON I ;±U 0 SV««ajEfcJDJ?feUTi6 0 . ±3Z^L^^ 
-V-»#S6Atf9T S iKJU 1 *HMHHE* . 3£S 
K«f* S 4*-£££jB*SSIll $ itX ST $ ^^±fSS« 
t*itfS B H B r^ 1 oaB^36R<oa^ffl«t*£tt 
$ir4X§i:, STS^t^a^X^-lf^tingB^^ 



T"$> 4 » 

[0015] l*^6^HJ!±. 5S s B s cON I .-sj; OSV^- 
=P^tfeL^a^^-^it?S B a B r^-9-4XSt . 

HJS«_ttcm 2 tfOagBHSSr Sia-^iy(i-4 1 ^zWM 2 
4. 

[0016] m^cmi <r>%tm&. j&HKON I o«v^ 
Mi»^s^-Hf^?s B a H ^ . Hwmmsximkn^- 

fcJiflftUT*4Jlll<03»BMLhfcan r r4iai:. ?s 
-^^!4?S B a B * J «rF$ ftfc±E» 1 (OmWmW.* - 

x^-^te?S B a s ^!^ 1 <03aBBaeR<!0fl^««t:S&tt 
£-tr4XfIfc» ±ia£i2$ti^®«X^.— if«-it?S a a B 2: 

Miac^T^air.4xst. mE#fflmwT', xia^js 

m 1 <Offi8BKEJit=SP2 W3SBJ*«5:aia#^4 fcft 
^ftA-LTflta^-Jb-^f 4XSt r*-t4»B5;fc L^t 

[0017] m$&%8<r>%m±. ?S B a B ^N I a± OWV^ 
iaKcjisfe-r 4 k mzmw lx . att<?)^^— wjbea 

*t=*»Lfcffi*^^-^-»fSSSA2:®«-f 4XSi: * 
*ffl<Ojlfift»rticitiV^T , l^fi^X^— 9" *tt?S B a B c . 

?S a a B ^N I OW^^MEt^WRUT*** 1 OMBJS 
iKi^T-f oXili: - ffi B a B <?)N I *i 0 ftwaEicJn 
sfe LT J> 0 , Jiieii^^^.— t^-t4?S B B a * 5 "?iT $ ix?"c± 
Km 1 O^J^r , 3cS^fIf4?-^4fticM : i ; &Si& 
$ -tX ST $ ix^±iemttx^.--t^-|t^ B 3 B r Km 1 150 
^^co^^t=fei5:$-tr4XSi:. ±iei4;tx$ix 

?tSE«>t^— a a B ^miac^ T-^ffl-r 4xst . 
m2<v&wwfcz:ntz-£i>-£htmzmm2(DmBmwL 

■y-T 4XS t Sr^r 4 fltlft t L?t *> <KXh 4 . 
[00 IS] 



(5) 
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tit J fi3£LT^I>. 

[00 19] fg a B B ^r^^3 Oti. 4 h 

^_ k cor NST $> 0 - K-OJ t-vfy-i V9A TX'h 
h. ^Sfv'^SOii. ^ B B B ^^**/M=#3 1 

[00 20] Mmm±U3 2 is. X2nS]03il«l3 4 

Mb b b ^^*^*#3 Its, ;*cB£. 2tfil-TV*S 
1 (?)lflS4 0 2 0®Bjg$ 5 0 t . S^tB. 
$3 0 a*Htrjd^iSWta^®B*MS<0^-^6 0 
t . tt*^— 9" JMBcKfl 7 0 fc <£ 9 tch . 
[002 1)11 Oi§H3S3x4 Oii. #57^4 1 O* 

|6j3iffi4 3. Iii|6lJ&4 4z:*-fSflifi£"e££. 4 5U:E 

6 C MS20jgBJS«5 0f±, fi'7?M.5 )i 

TFT. KU"fyA'^5/f V. y— hA'X7^ i', 
B^mH (Ifl^^i:fttTFT5 1 fcV>3 ) . ISl*J 
Bt5 2t*r*«* , Cfc4. 5 3t±Sl*lK5 2<05bV 

4. 5 2I±. ^BS^^tS^^U-f 5 F*0B|t!lK 

[0 0 22] y-/l^!60(t JH 1 0:1^*! 4 0 tW, 
2<r>^?MW~5 0 fcO^c&^T . M^J-w^UTSb 
"J . •» 1 «0389a&R4 0tS2 5 0 t r fgS 1 

LT^S. ^C7)^-/I^i36 Ois. 3Sl<Oj89ia6«4 0i: 
■JS2O3SBBa^t<0iat«S$ixfcW :i l l: 5rSS6 1 arJ^ 

[0023] fm^-*rft®M**7 o«. ±jeoflpp 

6 1 1*1 £ £ *VO ^ & . i Ofirifc* «-^b5cJSb b b 
7 0t±. */l/?ttJS*>ffi#Z L I -4 7 9 20& 5 e 3 7 1 
fc, 0. iwt%<0«^-CS-&SiTX^H^ttSSOT 
? U;^*jfiaHWW)IS[«^ y, <--9-7 2 

[ 0 0 2 4 3 <Xiz. ±il^^m.i , BWr^^^jl^W3 1 
3. 4 tiW^X-XW'KT h . 

( 1 ) &#X^— ^IT&b b b®]£I^S0^t 

3 . «fet-# 9 o kjg$a«fsa9 i £*amiw# 

(BKHtT) fcfllifc^ 4*^>"9"9 2rW4. - 
«fatMr9 2rtt. /^tS^IfZLI-4 
7 9 2«7 1 Svvi"U ^I|=f.6.tt»0T7 
jjEWffili^tt*'*-"*" 7 2 S 0 . lwt .%«fl^X*A 
*l/C*&*-5. ?^ b b7 ION 1.6(39 l-CTftfc. 

[00 25] dT. N I * hts. 7& b b7 1 z>\ *7T 
<• -y 7 OWSfr hT-i V hot" ••/ 7 OttJBCX*) l> 
VO. ?S B a B 7 *7f -f 770»o7-( V ho 



f -y 7 O^JgCg^S t . ?Eb b b 7 1 Ofe&fr'ft&CiST 
(OHS) rtot^f, i^T. ^'Jlffict-;!/ 

[0026 ] COf^:. ®»t — ? 9 OtdJ: 0 . #£b b b7 1 
o T , < S.oa«X^-1f- 7 2 iZft®. L 

^-tfefc B B 9 307&JK t lc srWiisr i o orztz^xa 

[0027 ] r -r t\ ?g H B B 7 i o»flW*ftv^c: t . 
s*uti t , s.^i«x^-^ 7 2 awn l t= < v ^ t 

2 tjWb 7 1 1*1 tz s&fe)— L tfM t%Z. 
( 2 ) ?»«X^--«-7MJhSb b b^TX^8 1 r^TO . 
[0028] 7 t">^35^S$ix^ldl*lSI4 4 stk 
iH3 0a Sr^T^^MRffi-ftS^ffiJeftttW^-^ 
9 5A«L.tfee^l^lWI4 0 5r. SllSftl 9 6 
I^O^ -y h 7'U— h 9 6 a±iCag-tiT . ^ 1 05§ B ^S1S 
4 OzrJpSftt. ^105g H J*K4 0tf9i&KT s z". ?Sb b b 
7 ION i£J:0*vvfflK. Mi-iflOOthtl.. 
[00 2 9 ] iffix-f X^>"9-9 2zrttffiLT. Sof*:? 

ixr^am i comwm&i oo^«a3 o a±t. ± 

ieo©*X^— 9-^hS:SJ b b b9 3 . ■tA'*t=JCtfc«e« 
{a. ( v— /USP9 5 rtfflhtSx gIt/Hxi B a a fS) 

tc. STOagtSTOijarSS^Tfr^ „ 
[00 30] CCIT'. miO^S|f4 0O? 9 L gT 
s *\ 7g B B B 7 ION I O^f^aK. i?iJi{s"l 0 0*C 

CD iSfsiM4 4{i. c^^^^PS« ; ^i^Tv^^7j<** i '7^§!fS 
ai[5]^4 4 o -5 o?SB e B* J ST S iXTtUfitK: , 

Hi" 4 ^B a 9 ^^ -c-^/POig-^otj 4> *^ v ^ . 
[003 1]© ft****-— f7-^aJC^B B B9 31111^) 
S B >1^4 0±CjST$^_t5:t>?S B B B 7 ION I jSi 0 

4±izmr^rLtim^9 7^tina its. s- ~9 

• i, =l comty£&.4 OrlSt L^^Ofg B B B fiSO 
nf^c? (IS* —20' ) IZ&^X'h* i ••• 
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[00 323' ( 3 ) fbftA^—V-ftWMS&ff-i-'&'<* 2 

t^to . &f^^— thft-izvSs B 9 StfmTZti-fzW^ i <7) 

^ B J3^£4 0r*7h 7"L— h 9 6 aJh(:ri6-£T2lOgiL 
Mtfc a 4 X\ m 1 038BH36«4 0 fcXSfcflWS** 

[00 3 3] fi»i:iH#iftJE»i: fc i 0 . SuftSS 70 
fjffi^#"?£ B B B?iS9 7<OiiafciJ:oTKA>ii*. 

tax^-y-ft&Mik 9 3 **as 1 <7>a B J!S^4 0 cornet®. 

i30a 15 . tttt***— 9" #a££B°afI®t 9 S ifffi 

[00 34 ] CI >! T\ ?S B s a?S 9 7 cO^mSS^J**®^^ 
;it:J;-3 ttttX^- 9- ^ttffift 9 3 *q£*«4 4: * t= 
»±. B^- *rttffi&ik9 31j. *7 2^0 

ftJbfSffi 9 8 tio v at . e*x^— 9" 7 2 ti^-Cfl-tt 

[00 3 5] frfc. Xtt- *r^fflLT?Se B B2rfii;(f «t "5 
i:T £ i . t£b b b.£ 9 itSWj^^ v A©«x.^— 

( 4 ) asanas 3?:<no. mK^-vfrm&ikmm 

9 S tffcf&ZtlKim 1 <7)@ B J^«4 0 5: , w^^— * 

■^■ms.^mm9 s t^t, is < 2 o°c > c4T»arr 

[0036]^, #»?H#ti, MS ( 2 0*C) t±T 

s±. % Aif 9 7 ioffiffiiM 4 4 &c*hr hftW&ft OflsfflT 
tot. ?S B B B ?S9 7e0-! B r®* i flBIt-i>^fl* s S^^r* 1 '' 
fc- h . fittj^-1f$H™WM9 8 !+f,^i:[S 

[00 3 7] 99!i, sat^aisiutisttx^-^ 

9 8 r SaC t T&W? h , fiotT * KS#ffl^rt 
So '9 4n:i, t£b b b <75 3 ^WfiM^t**^ 

Wth <?) z. f&it h «fc -5 -5> tzfoX'h h . 
[00 38] ( 5 ) S^m-^2^-ttX^8 4rff3. Si& 
( 2 0 *C ) i:j T"tf=rfii $ tttzm 1 Oj3BJ3££4 0 2: X£ 

0 r ^ 1 0 1 .Bca^TS 1 <03gHJS 
&4 0 ±j£^&i>*£XMto.&*rt:X N S£ffli=r;b-£r 

[00 39] (6 ) !a59l^-£X§8 5r^d. KSffl 
1 0 0 * 8r*TV\ <I*>SL 1 0 1 

BUT, H2<OS B j?Sl£5 0r^lO^IM4 0t: 

.( 7 ) 3f-r v rffi LX^iS 6 rfr 0 « 



[0040] SS^f 100 ^i^lBzgaSrf £C1 £ J: 

( S ) ^liS^-frX^S 7r^3 0 06 fclSrf i 3 
C s *2^a^B36K5 OOffif^Wv-^ 1 0 3 
<7)H 1 <^gB^^4 0 1 0 4 

^ 1 O3rgl<7)l 0 ISl4OO7-7 1 0 4CCMLT 
ffiS^-^L. 117 (A) i:*ti:3^> #B^m^l 

[0041] 1 2C- SCS*4*-&C, ^2 

cojgHB^E 5 0 5r . * P 1 *^^CP 2tc^oT— 
tzSaaS-fr-S^TIiirX . 07 (B) tz^-fctdtz. s 
to^. sef^]M4 4 tv^rr&i 4 5 tzje 3 ^vc^fil 
S-fr. jSP3fc:IiJ$>Ltf>. S [ JOSl*lK5 3^7 " 

b*>?^rtl 5 4 tiB "5 *rtifc:JEfitSii-C . *»OjSP 2 
(ci'J 4> U*f>T . jS P 1 P 2 C—§C$ ft S c 

[0042] (8 ) «^MBHItXS8 8 r^r 5 . «5W 
jogs o arUV7 ^;U^t7X*y^Uv!«lX\ ^ 
|?;r7 00 Omj /cm 2 $ TBSItT 4 0 ' ZtilzX^. 

[0 04 3] «eWC=JEfC. 7.^7 7-f 7'- 7V 

X^mvtK^^ti. ±ie^#X^r^TgJt$ftfc?i5 

[0044 ]® S«>^^— 9"7 2ti. 3S1 . W2«03a 

SHil^-.r-iirXg 8 7 (c^ v . ISC^tJ; ^ ^- ^ 
2^S« 5 0 r IfflCT?^ ^ 
^-f 7 2(1 ^epT^^i^C ^^)rc^>, 
SI61K4 4. 5 3Ctt. *0«Tii*<. S^«10 
7 3^"C# 6 . ^ 0« 1 0 7 11, Bf®^U^«TS> 0 . 

»v^jB#a£ftt3<v\ 

[0045 ]© 07 (B) CSrri^Cs JB 2*038^ 

5t»^*l*lK:SSttS*. JB2gWT. )MOEl*l«5 3 
c7) ^ b>^*m 5 4 fcffl o *l*lfc:3Cffi* *T ^ 6 . H 8 

(A) (cS-r-td.fc:, JBiaKcoSMacioTTSJtIS 
tf9«10 7alt AStffl!«3e«3 2^38a»3 4fcE 

a er^iir 4 SfeJikti , AStffllHIjfeK 3 2 iffa&ZL t vZX 
^X^y^nthfih . £.?z, 128 (B) C^ti: ^ 
ti. JH 2 SB^Ojattt J:^ * r^ii:# 0 « 1 0 7 b 
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